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Brazil: 180 million people, 9th GNP
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Energy sources In
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Energy from renewable sources
Some industrialized countries

S. Korea
UK
Russia
Japan
Germany
USA
France
Italy
Spain
Mexico
Canada
China
Brazil

I I I I I

0% 10% 20% 30% 40% 50%
% Energy from renewable sources

Source: IEA, Renewables Factsheet, 2007
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Ethanol in Brazil

Sugarcane in Brazil: 1532
Mandated addition of Ethanol to fuel: 1929
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nol production

1948-2007

1975: Proalcool Program

2003: Flex-fuel vehicles

— 90% of new vehicle
sold are Flex

Gasoline has 25%
Ethanol added
— No pure gasoline in
Brazil
33,000 gas+ethanol
stations (out of 36,000)
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Gasoline is the
ALTERNATIVE fuel
in Brazil




Ethanol: World Production

m Brazil is 2nd largest Rassia  []]
producer *

= In 2005:
— Brazil 35% (cane)
— USA 35% (corn)
= Brazilian production

— Sucrose: 1/3 of cane =UA | |
— Cellulose used for 0 4 8 2 10 20

Ethanol production, 2005 (Billion liters)
energy
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205 GL of Ethanol will substitute
for 10% of the world’s gasoline

I 2004 2025

World gasoline consumption 1,200 GL 1,700 GL
Ethanol consumption 30 GL
Ethanol substituting 10% gasoline 205 GL
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Brazil: Gasoline and Ethanol
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00% of cars sold are Flex-Fuel

Vendas de automaoveis e comerciais leves por tipo de combustivel (Ciclo Otto)
100%

Gasoline only cars

Flex-fuel cars

Ethanol only cars
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Source: ANFAVEA e UNICA, 2008
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Biofuel yield per hectare

Figure 4. Biofuel Yields of Selected Ethanol and Biodiesel Feedstock
7,000

\ Source fiftan et al
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World Watch 2006, #tp://www.worldwatch.org/system/fiIes/EBF008_1 pdf
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Energy balance
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Ethanol costs x Gasoline

35 \ \ \ | \ \ \ |
20 -O-Ethanol price paid to producers (2004 US$/GJ )
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Increase in productivity
through R&D

Agricultural and Industrial product.

Productivity (tc/ha or Its/tc)
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R&D: Increasing number of

Sugarcane varieties used in Brazil

- m Developed by 3
research
organizations

- CTC

— Ridesa

— IAC

= Plus private

— Alellyx
. i — Canaviallis
2003 Now Monsanto
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Biofuels costs

Figure 3. Cost Ranges for Ethanol and
Gasoline Production, 2006

~thanol from Sourca: IE4, Rautes, DOE
(sugar cana, Brazil -3 f
~Ethanol from —
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World Watch 2006, http://www.worldwatch.org/system/files/EBF008_1.pdf
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Sugarcane energy content

= 1 Ton of Cane = 1,2 Barrels of Oill
— Sucrose — Ethanol

Bagasse
Cellulose

— Bagasse — burnt for heat for
the mill and electricity

Leaves
and Stalks
Cellulose

— Leaves and Stalks — burnt on
the field (legislation for phasing
out)
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Sugarcane: Ethanol AND
Electricity

1000 Mw meédio

2006/07 2007/08 2008/09 2009/10 2010/11 2011112 2012113
A —————
® bagaco(75%) ®bagaco (75%) + palha (509%)

gSource: UNICAZ
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Brazil: 1% of arable land displaces
30%+ of the gasoline
Millions of Hectares (2007) oL o

Total arable land — (crop land + pastures)

BRAZIL 851 total | arable
land land
TOTAL ARABLE LAND 354.8
1. Total Crop Land 76.7 9.0% | 21.6%
Soybean 20.6 2.4% | 5.8%
Corn 14.0 1.6% | 3.9%
Sugarcane 7.8 0.9% %
.
Sugarcane for ethanol
Orange 0.9 0.1% | 0.3%
2. Pastures 172.3 20% | 49%
3. Available area 105.8 129 | 30%

02042009

Source: UNICA

20



Sugarcane for ethanol uses 0,5%
of total area

Small bioenergy footprint

Total country area (851 Mha, 100%)

Rural properties area (355 Mha, 42%)

Area used for agriculture (76,7 Mha, 9%)

Area used for sugarcane for ethanol (3,6
Mha, 0,5%)

Source: Horta Nogueira e Seabra (2008)
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700N A\IQI' hl | A rl 'Fn hinfiialc
L \JJJ. T\VCAIIAUANM I I(.AI 1VI NIVIUULIO
(Doorn bosch and Steenblik, 2007)
o N f o N
South & Europe &
Land (in Gha) North Am.|] Centr. Amj\ Russia Africa Asia Oceania World
Total land surface 2,1 2,0 2,3 3,0 3,1 0,9 13,40
1 Apt for Rainfed cultivation 0,4 0,9 0,5 0,9 0,5 0,1 3,30
2 Apt and Under forest 0,1 0,3 0,1 0,1 0,0 0,0 0,80
3 Apt, already in use 0,2 0,1 0,2 0,2 0,6 0,1 1,50
4 Necessary for food, housing and 0,0 0,1 0,0 0,1 0,1 0,0 0,30
infrastructure until 2030/50 l /
5 Available (Gross) [5=1-2-3-4] 0,00 0,25 I 0,08 0,44 I -0,07 0,04 0,74
6 % for grassland 0% 0% 50% 60% | n/a 0%
7 Additional land potentially available 0,00 v 2/ 0,04 ij -0,07 0,04 0,44
(7)=(5)x(1-% for grassland)

a. I\/Ir\cf c‘hu\hnc assume +h::+ nnl\l a cm::ll Fr:n‘flnn nf :u\|r||+|r\n:|| |:1nr4 is nnnrlnH tn 'Fnarl +hn WO
G 0SSl i WoOr:

present to 9 billion people in 2050 — and that most of the increase in food requirements will be met by an increase in agrlcultural product|V|ty 6 Here
it is assumed that 0.2 Gha is needed for additional food production (based on Fisher and Schrattenholzer, 2001 where a yearly increase in agricultural
productivity of 1.1% is assumed); the remainder (roughly 0.1 Gha) is needed for additional housing and infrastructure.

b. A negative number is shown here as more land is cultivated than potentially available for rain-fed cultivation because of irrigation. The negative land
available has not been rounded to zero because food imports are likely to be needed from other region with implications on their land use.

c. Numbers in this column don’t add up because of rounding.

0.25GHa @ 10kL/Ha.yr — 2,500GL /yr (in 2005: 40 GL)
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Reference quantities

Area available in South & Central America by 2050: 0,25 Gha
Area available in Africa by 2050: 0,18 Gha

(both according to Doornbosch & Steenblik, OECD, 2007)

0.25GHa @ 10kL/Ha.yr —{2,500 GL /yr (in 2005: 40 GL)

2004 2050
World gasoline consumption () 1,200 GL 2.200 GL
Ethanol consumption 30 GL

Ethanol substituting 10% gasoline
Ethanol substituting 100% gasoline

(1) Source: National Energy Information Center (NEIC)

Potential for substituting for 100% of the world gasoline demand considering only
the available area in South and Central America (Africa has another 0,18 Gha)

265 GL
2,650 GL
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Where does Brazil plant Sugarcane?

LOCATION

L Amazor Rain Forest | '
W T |
/ o

5T

-

N
P

= Not in the Amazon

m Best land for cane:

— Northeast coast
« Oldest (XVI century)

— Southeast

55 ton/ha * highest productivity

— Centralwest

82 ton/ha * main expansion area

-&Hr{ th SO
South-Central region da -
represents 8/7/% of
sugarcane harvest
h_ «k‘) g
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gymposium on Biofuejg

Measurements and Standards to Facllitate the
Transition 1o a Global Commodity

Hokied by
e US Matienal instliuce of Standards and Technology (MEST)
an
Brazil’s Mational Instituie of Metrology. Standardization and
Indueswrial Crsality (INMETRO)

? W

Ir o cicn wilh he
111h Ansual Sresn Shamigiry E Engmesding Sanferanca;
From: Smail Siens o Glard Leaps — Breagknvesph fnvovediona
for Susdeinsbiliny
Capital Hiltan In Washingoon, DC
Jung #6320, AT
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Standards

Measurement and Standards

Sfor Blofuels: Enabling a
Transition from Petrolenm os

a Vehicular Energy Source
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High quality measurement
standards

= |nmetro (Brazil) and NIST (EUA) exchange CRMs — Ethanol
(Inmetro); Soy Biodiesel (NIST) for validation

s Project BIOREMA — CRMs with UE
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Conclusion

m Brazil created a large and successful experiment on planting fuel since
1975

m Sugarcane has special characteristics
— Productivity
— GHG reduction
— Favorable energy balance

m Brazilian strategy counts on many other countries producing Ethanol from
various sources

— Technology transfer
— Cooperative R&D

s Most probable producers: Latin America and Africa
— Access to energy for developing countries
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